of specimens was 0.15 Ϯ 0.3 mg/L for the whole range and 0.03 Ϯ 0.1 mg/L for the low range (Ͻ1 mg/L).
Cryoglobulin is a thermoprotein precipitated at low temperatures in serum (1) . It consists mainly of immunoglobulins, which form various complexes. They are classified into three types (I, II, and III) according to their composition (2) . In recent years, there have been reports on the relationship between type II cryoglobulinemia and hepatitis C (2) (3) (4) , which is being widely studied. The common method of detection of cryoglobulins is as follows. After blood is collected at 37°C and serum separated, 5 mL of the serum is allowed to stand in a cryocrit tube at 4°C for 2-7 days, and formation of the precipitate is confirmed visually. When a precipitate is found, the sample is centrifuged at 4°C; the supernatant is removed; cold physiological saline or phosphate buffer (pH 5.5-7.0) is added; and the mixture is heated at 37°C. If the precipitate redissolves after heating, the precipitate is cryoglobulin. However, extremely small amounts of precipitate are obtained by this procedure. Cryoglobulin is apt to disappear in such small amounts, and detection is not precise.
We have devised a very simple and reliable new method of cryoglobulin detection, using a cooling agarose plate, to replace this unreliable conventional method, which requires a large quantity of sample. This method can be performed with small samples of 10 L. The agarose plate was prepared as follows. Agarose (Sigma, St. Louis, MO) was added to Dulbecco's phosphate buffer containing glycine (pH 7.0) so that the final concentration was 6 g/L. This mixture was heated and dissolved until clear. The gel was poured on a plate to a thickness of 2 mm. A well 5 mm in diameter was made in the plate.
Blood was collected and centrifuged at 37°C, and 20 L of the separated serum sample was placed in the well of the agarose plate. The plate was allowed to stand at 4°C, and a precipitate ring was observed after 48 h. In cryoglobulin-positive samples, a clear precipitate ring was found (Fig. 1a) . After the agarose plate with the precipitate ring was immersed in physiological saline at 4°C for 48 h to remove other proteins, the precipitate was redissolved at 37°C, confirming that it was cryoglobulin. The detection limit of our method was estimated by dilution with purified cryoglobulin; the precipitate was seen at concentrations of ϳ50 mg/L and above. Identification of the components of the cryoglobulin was possible, using the agarose plate with the precipitate ring immersed in physiological saline at 4°C for 48 h. Twenty microliters each of anti-H chain gamma, alpha, and mu, and anti-light chain kappa and lambda antisera were placed in the wells for antisera located around the sample well; the plates were allowed to react for 12 h at 37°C, and the identification of the components was confirmed if there was a precipitin line ( Fig. 1b-d ). This cryoglobulin detection and identification can be performed on one plate, and it is also effective for analysis of the physiological properties of cryoglobulin by changing the pH and temperature of the gel (not shown). With the advent of various micropartition systems, typically as developed by Amicon, it became simple to ultrafilter serum and to obtain an apparent measure of the ultrafiltrable calcium fraction (UFCa). In studies of this type, evidence of strict monitoring of serum pH, known to affect calcium binding, was not generally reported (1-4) . An earlier study (5), attempted to control temperature and Pco 2 , but in our hands the study was difficult to reproduce (unpublished). We have determined the UFCa values of 54 samples of whole blood at 37°C at or near physiologic pH and sought an empirical relationship with more readily measured biochemical variables, which might enable us to predict UFCa from routine laboratory Samples in which cryoglobulin was detected by the standard cryocrit tube method were placed in wells 2, 4, and 6. Samples in which cryoglobulin was not detected by the standard cryocrit tube method were placed in wells 1, 3, and 5. In this study, the center well was not used. A clear precipitate ring of cryoglobulin was observed in wells 2, 4, and 6. (b-d) For identification of the precipitate ring of cryoglobulin, the sample was placed in the center of the cooling agarose plate in this study. Cryoglobulin precipitated in the center of the agarose plate was identified with the Ouchterlony method by reacting it with antisera placed around the sample well (P). Anti-gamma (G), anti-alpha (A), anti-mu (M), anti-kappa (K), and anti-lambda (L) antisera were placed in each of the wells. (b) A sample from a patient without cryoglobulinemia was placed in the center well (P). No precipitate ring was observed by cooling diffusion, and a precipitin line reacting with antisera was not observed by the Ouchterlony method. (c and d) Samples of patients with cryoglobulinemia were placed in the center wells; in (c) cryoglobulin reacted with all antisera; in (d) cryoglobulin reacted with anti-mu and anti-lambda antisera to form the precipitin lines.
The Relation between the

